years. Every part of every body must satisfy the same equations of
motion. The crucial ingredient in solid mechanics is the equation which
expresses how the force intensity at any point in a body is related to the
change of shape near that point. We can distinguish a rubber band from
a steel band of the same size by noting that a given force produces a far
greater elongation in a rubber band. Other equations distinguish the
responses of air, water, paint, and tar. These equations may be inferred
from experiment or derived from a fundamental model.

Elasticity treats materials that are springy, such as rubber, heart,
muscle, and steel. The linear theory of elasticity describes small defor-
mation of elastic bodies and is the basis for the study of structures, ma-
chines, seismic waves, etc. Plasticity treats solids, like paper clips, that
do not spring back to their natural state when the forces that have de-
formed them are removed. It furnishes an effective theory for describing
the forming of metals and determining the ultimate strength of metallic
structures. Results in the nonlinear theory hold promise for detecting
thresholds at which materials have qualitatively different responses to
their environments.

It is important to know the strength and reliability of machine parts
such as valves regulating the flow of hot radioactive liquids in an atomic
energy plant. The linear theory of elasticity describes well the behavior
of such bodies, except near edges and corners, where cracks can form.
Studies of the singularities of solutions of the equations of solid me-
chanics near edges and corners, of the role of plasticity and nonlinear
elasticity at such singularities, and of criteria for the onset of fracture
and the propagation of cracks are being actively pursued.

Dynamical Systems and Fluid Flow

Fluid flow plays a central role in engineering, and has provided the
focus of much classical mathematical study. It is generally assumed that
the motion of a viscous, incompressible fluid is described by the Navier-
Stokes differential equation, and in the limit of zero viscosity by the
Euler equations. A typical dimensionless parameter characterizing fluid
flow is the Reynolds numbers, which is proportional to the fluid velocity.
For small Reynolds numbers (slow speeds or highly viscous flows) the
equations of Navier-Stokes lead to smooth streamlines, called laminar
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